Nerve growth factor stimulation of arachidonic acid release from PC12 cells: independence from phosphoinositide turnover.
The effect of nerve growth factor on the metabolism of arachidonic acid and the hydrolysis of phosphatidylinositol in PC12 cells was examined. Addition of nerve growth factor to PC12 cells isotopically labeled with [3H]arachidonic acid caused an increased release of radioactivity. In a similar manner, treatment of PC12 cells prelabeled with [3H]inositol increased inositol monophosphate accumulation in the presence of LiCl. Stimulation of [3H]arachidonic acid release by nerve growth factor was concentration dependent, attaining a maximum at 0.5 nM. Concentrations of nerve growth factor above 0.5 nM caused less than maximal stimulation. In contrast, nerve growth factor-stimulated accumulation of [3H]inositol monophosphate exhibited a sigmoidal dose-response curve with an apparent maximum at 8 nM. Increased accumulation of [3H]inositol monophosphate could be detected as early as 60 s after nerve growth factor addition, whereas nerve growth factor-stimulated release of [3H]arachidonic acid was not observed until 5 min after nerve growth factor treatment. The nerve growth factor-stimulated release of [3H]arachidonic acid was independent of extracellular calcium concentration. Increased [3H]inositol monophosphate accumulation elicited by nerve growth factor was dependent on the presence of extracellular calcium. These results suggest that the increased metabolism of arachidonic acid and the enhanced hydrolysis of phosphatidylinositol are separately regulated by nerve growth factor.